The role of the abdominal sympathetic nervous system in regulating portal venous flow and its functional distribution.
The role of the abdominal sympathetic nervous system in regulating portal venous flow (PVF) was examined in anesthetized rats using an ultrasonic volume flowmeter. Electrical stimulation of the hepatic sympathetic branch, given at 10 Hz, 1 ms, 10 s and 12 V, caused approximately a 28 percent reduction in PVF, which was equivalent to that produced by occlusion of the bilateral carotid arteries for 30 s, without causing any change in the systemic arterial pressure. Stimulation of the major splanchnic nerve decreased PVF, the response being greater by stimulation of the right nerve than by stimulation of the left (p less than 0.05). Bilateral adrenalectomy shortened the recovery time without changing the magnitude or lateral predominancy. Neither proper hepatic arterial occlusion nor partial hepatectomy affected the response. In the partially hepatectomized animals, stimulation of the hepatic branch did not decrease the splenic flow but decreased the superior mesenteric venous flow (SMVF) and induced a similar response in PVF even when the SMVF was interrupted. An intraportal injection of noradrenaline decreased PVF dose-dependently. These findings indicate that the sympathetic nerve regulates PVF directly, and that there is functional laterality of the regulatory mechanism in the abdominal cavity, which suggests that adrenal factors work together with the nerve that supplies the portal vein.